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[57] ABSTRACT 

In an image forming device including an image reading 
device, dot signals for one scanning line are detected by a 
CCD sensor. After their A/D conversion and shading-cor 
rection, the detected signals are supplied to a comparison 
processor. In the comparison processor, the dot signals 
corresponding to the leading and tailing edges of the original 
are detected from the dot signals for the one scanning line. 
The rest of the dot signals are judged to be those other than 
from the original in the selector, and converted into white 
dot signals. Consequently, the region other than the original 
is formed in white for each line. Thus, regardless of the 
original sheet size, or even if the sheet is obliquely placed, 
the region other than the original can be detected, and the 
region can be erased by adding a white background. 

16 Claims, 5 Drawing Sheets 
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IMAGE READING DEVICE FOR REMOVING 
THE BACKGROUND OF A SCANNED 

ORIGINAL DOCUMENT 

This application is a continuation of application Ser. No. 
08/277,261, ?led Jul. 21, 1994; which is a continuation of 
application Ser. No. 08/035,790, ?led Mar. 23, 1993, both 
now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image reading device 

for reading an image on an original sheet, and an image 
forming device for forming an image based on digital image 
data read by the reading device, more speci?cally, a digital 
copying machine which blanks the background other than 
the original sheet by electrically judging the size of the 
original sheet from the data read out. 

2. Description of the Related Art 
In conventional copying machines, a white re?ection 

plate on the original sheet cover avoids blackening of the 
section other than the original sheet when an original sheet 
having a size smaller than the set sheet size is copied. When 
copying an original sheet, the sheet is placed on the original 
sheet glass, and the front surface of the sheet glass is covered 
by the white re?ection plate. However, with the conven‘ 
tional technique, when a three-dimensional object is copied, 
the re?ection plate cannot be set properly on the original, 
rendering the background section of the original on a 
copying sheet gray or black. 

Some conventional copying machines include a frame 
erasing function for the purpose of overcoming such a 
drawback. The frame erasing function detects the size of a 
sheet used for copy, and controls copying so as not to form 
any image in the sheet’s periphery section of a certain width. 
The conventional frame erasing function has a member for 
erasing the unwanted section in advance by exposing the 
section to light from its light source before developing the 
static latent image. 

In other conventional copying machines, the position and 
the size of an original is detected before start of a copying 
machine, and only the detected region of the original is 
copied. More speci?cally, there is a known method in which 
a metal re?ection plate is used for the original sheet press 
surface of the sheet cover, and pre-scanning is performed 
with a light beam so as to detect the four comers of the 
original based on the difference between the intensity of the 
re?ection light from the original and that from the original 
press surface. There is also a known method in which the 
original press surface of the original cover is coated with a 
?uorescent paint, and pre-scanning is performed by use of a 
?lter transmitting only the light having a certain wavelength 
so as to detect the four comers of the original based on the 
di?ference between the intensity of the re?ection light from 
the original and that from the original press surface. 

The frame erasing function using a light source is effec 
tive in the case where an original image is copied on a copy 
sheet at substantially the same magni?cation; however in the 
case where the original image is small, the periphery of the 
original sheet is inevitably blackened. In the method of 
detecting the position and size of an original before start of 
a copying operation, detection of the size is in many cases 
based on typical sizes such as A4 and B4. Further, when the 
original is placed inappropriately, it is judged to be a wrong 
size. 
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2 
As described above, with the conventional copying 

machines, the automatic sheet size detection function cannot 
detect any sheets not rectangular. Further, with copying 
machines having an original press coated with ?uorescent 
paint, the sheet size cannot be detected when the original 
press is not appropriately set on the original sheet. 

SUMMARY OF THE INVENTION 

The purpose of the invention is to provide an image 
reading device for reading an image, which can accurately 
detect or erase the region other than the original, regardless 
of the original size, or how the original is placed, and an 
image forming device for forming an image, which includes 
the reading device. 

According to the invention, there is provided an image 
scanning apparatus, comprising: 
means for scanning target areas from a ?rst edge area to 

a second edge area, the target area including original 
document areas; 

means for producing an image signal representative of the 
shade of darkness of areas scanned by the scanning 
means, the image signals having dark image signals 
corresponding to the darkness of the target areas except 
the original document areas and bright image signals 
corresponding to the darkness of the target areas 
brighter than the target areas corresponding to the dark 
image area; 

means for detecting a ?rst bright image signal and a last 
bright image signal which are the ?rst signal and the 
last signal of the bright image signals produced by the 
producing means in the scanning direction; and 

means for eliminating the image signal from the image 
signals corresponding to the ?rst edge areas to the ?rst 
bright image signals and from the last bright image 
signal to the image signal corresponding the image 
signal corresponding to the second edge area. 

According to the invention, there is also provided an 
image reading device comprising: 

means for scanning target areas from a ?rst edge area to 
a second edge area, the target area including original 
document areas; 

means for producing image signals representative of the 
shade of darkness of areas scanned by the scanning 
means, the image signals having dark image signals 
corresponding to the darkness of the target areas except 
the original document areas and bright image signals 
corresponding to the darkness of the target areas 
brighter than the target areas corresponding to the dark 
image area; 

means for detecting a ?rst bright image signal and a last 
bright image signal which are the ?rst signal and the 
last signal in the bright image signals produced by the 
producing means in the scanning direction; 

means for eliminating the image signal from the image 
signals corresponding to the ?rst edge areas to the ?rst 
bright image signals and from the last bright image 
signal to the image signal corresponding the image 
signal corresponding to the second edge area; and 

means for forming an image on an image forming 
medium in accordance with the image signal from the 
eliminating means. 

In an image forming device, image data is read, a picture 
element of the image data is compared with a reference 
value so as to detect each of edges of an original sheet, and 
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picture element signals having a value smaller than the 
reference value located outside the edges of the original 
sheet are replaced with white data, thereby to blank the 
section other than the image on the original by creating a 
white background. 

Additional objects and-advantages of the invention will be 
set forth in the description which follows, and in part will be 
obvious from the description, or may be learned by practice 
of the invention. The objects and advantages of the invention 
may be realized and obtained by means of the instrumen 
talities and combinations particularly pointed out in the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the speci?cation, illustrate presently 
preferred embodiments of the invention, and together with 
the general description given above and the detailed descrip 
tion of the preferred embodiments given below, serve to 
explain the principles of the invention. 

FIG. 1 is a schematic diagram showing an optical system 
of an image reading device, for reading an image, the image 
reading device being built in an image forming device 
according to the present invention; 

FIG. 2 is a block diagram showing a processing circuit for 
an image signal of an image reading device built in an image 
forming device according to the invention; 

FIG. 3 is a cross section of the structure of an original 
sheet cover set on an image forming device according to the 
invention; 

FIGS. 4A and 4B are waveform diagrams respectively 
showing one line image signal after a shading correction, 
and one line image signal after a black/white replacing 
correction, in the circuit shown in FIG. 2; 

FIG. Sis a schematic diagram showing types of re?ection 
light beams from the original sheet; 

FIG. 6 is a circuit block diagram showing an example of 
v the circuit structure of the image reading device of the 
invention; 

FIG. 7 is a plan view showing an example of arrangement 
of an original sheet base and an original sheet, designed to 
explain the principle for detecting the top and tailing ends of 
an original sheet used in the image forming device of the 
invention; 

FIG. 8 is a waveform diagram showing a one line image 
signal obtained when the original sheet cover of the image 
forming device of the invention is open; and 

FIG. 9 is a circuit block diagram showing another 
example of the circuit structure of the image reading device 
of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An image reading device for reading an image, and an 
image forming device for forming an image in accordance 
with the read image data, according to an embodiment of the 
present invention, with reference to accompanying embodi 
ment. 

FIG. 1 is a schematic diagram showing an optical system 
of an image reading device, for reading an image, the image 
reading device incorporated in an image forming device, and 
FIG. 2 is a block diagram showing a processing circuit for 
an image signal of an image reading device. 
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4 
As can be seen in FIG. 1, the ?rst and second carriages C1 

and C2 are arranged movably in a sub-scanning direction Ss, 
below an original sheet glass 1. The ?rst carriage C1 
includes a light source such as a ?uorescent lamp La for 
irradiating light rays or beams onan original sheet 2 via the 
original sheet glass 1, and the inner surface of the ?rst 
carriage C1 is a recess-shaped curved mirror. 

With the described structure, a light beam from the 
?uorescent lamp La irradiates substantially uniformly on a 
target region such as a band-like region of the original sheet 
2, the region being set along the main scanning direction Sm 
perpendicular to the sub-scanning direction Ss. In the car 
riage C1, there is provided a ?at surface mirror 3 so as to 
transmit the re?ection light beam from the original 2. The 
re?ection light beam from the original 2 is directed in a 
direction opposite to the sub-scanning direction by means of 
the ?at surface mirror 3, and re?ects lights onto a ?at surface 
mirror 4 provided in the second carriage C2 so as to direct 
the light beam path at a right angle. 

In the second carriage C2, there is also provided a ?at 
surface nrirror 5, which is similar to the mirror 4, for 
directing the light beam path at a right angle. A light beam 
made incident on the ?at surface mirror 4 re?ects onto the 
?at surface mirror 5, so as to proceed along a light beam path 
in parallel with a light beam path running from the mirror 3 
to mirror 4, in other words, to be direct in the sub-scanning 
direction. 

In the proceeding re-direction of the light beam path, there 
is provided a focusing lens 6, by which the light beam 
proceeding along the main scanning direction and contain 
ing the image data of the original 2 is focused toward a CCD 
sensor 7. Between the focusing lens 6 and the CCD sensor 
7, there are arranged a ?lter 8 for transmitting visible rays 
and ?at surface mirrors 9 and 10. With this structure, only 
the visible ray components of the focused light beam con 
centrated by the focusing lens 6, are transmitted through the 
?lter 8, and the light beam having visible components is 
directed to the ?at surface mirrors 9 and 10. The light beam 
re?ects on the two ?at surface mirrors 9 and 10 each time at 
right angle, and therefore is directed to a direction opposite 
to the sub-scanning direction, and then made incident on the 
CCD sensor 7. 

The ?rst and second carriages C1 and C2 can be moved 
in the sub-scanning direction Ss as mentioned before, but a 
motion speed V1 of the ?rst carriage C1 is set to be 
substantially two times as fast as the motion speed v2 of the 
second carriage C2. 

Consequently, even if the reading region of the original 2 
in the sub-scanning direction Ss moves due to movement of 
the ?rst carriage C1, the distance of the light path from the 
region to the focusing lens 6 is maintained at constant, 
thereby maintaining the distance to the CCD sensor 7 at 
constant. Therefore, the magni?cation of the optical system 
shown in FIG. 1 is always constant, regardless of any motion 
of the ?rst and second carriages C1 and C2. Thus, the 
relationship between an object point and an image forming 
point is always kept between the scanning region on the 
original 2 and the CCD sensor 7, and the image in the 
line-like scanning region of the original 2, the region being 
set along the main scanning region Sm, is formed on the 
CCD sensor 7. 

An original sheet cover 11, as shown in FIG. 3, is 
provided on the housing of the image forming device such 
that the cover can be placed on an original sheet glass 1. 
Further, as shown in FIG. 1, an open/close sensor 32 for 
detecting opening/closing of the cover 11 is provided for the 
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housing of the image forming device. In the original sheet 
cover 11, a material for absorbing light rays, for example, a 
plate-like, light-absorbing member 13, made of black 
sponge, is adhered to an original sheet cover frame 12, and 
a transparent member 14 such as a transparent vinyl sheet for 
allowing light rays to transmit therethrough, and which is 
brought into tight contact with the original sheets, is adhered 
to the light absorbing member 13. By use of the original 
sheet cover 11, re?ection of a light beam from the original 
sheet cover 11 to the optical system shown in FIG. 2 can be 
suppressed to a low level, and therefore the boundary of the 
original 2 can be accurately detected. 
The light beam transmitting through the black ink portion 

of the sheet 2 into the cover 11 can be attenuated suf?ciently 
such as to prevent the light beam from returning to the 
original 2, thus the image of the original 2 can be sharpened. 
More speci?cally, in the original sheet cover'11 shown in 
FIG. 3, the light beam entering the cover 11, directly or via 
the original 2, is dispersed by the transparent member 14, 
and made incident on the light absorbing member 13, where 
the light is attenuated. Even if there are a slight amount of 
light components re?ecting onto the light absorbing material 
13, the light components are dispersed once again by the 
transparent member 14, and therefore the amount of the light 
components re?ecting, as shown in FIG. 3, can be reduced 
to an extremely small level. 

The processing of an image signal from the CCD 7 will 
now be described. 

When the copy start key of the key input section (not 
shown) of the image forming device is pressed by the 
operator, the ?rst and second carriages C1 and C2 start to 
move in the sub-scanning direction Ss. During this motion, 
the image on the sheet is transferred in a line-wise fashion 
one after another along the main scanning direction Sm, and 
line image signals corresponding to the target images of the 
document, glass plate 1 and the cover 11 are consecutively 
output from the CCD sensor 7. The image signals represents 
the shade of darkness of the target areas. The line image 
signals thus output are ampli?ed as serial data in an ampli?er 
15, shown in FIG. 2, and input to A/D vconverting and 
shading correction circuits 16-1 and 162 where the analog 
line image signals are converted to digital line image signals, 
and shading caused by an irregular irradiation of an expo— 
sure lamp La and an irregular sensitivity of the CCD sensor 
is corrected. 
As shown in FIG. 2, the shading-corrected digital line 

image signals are input to a comparison processor 17 and 
one of the input terminals of selector 18 as the serial data. 
In the comparison processor 17, the image signals are 
compared with the ?rst reference signal Th1, shown in FIG. 
4B, and those having a level lower than the ?rst reference 
signal Th1 are judged to be black. While the image signals 
having a black level are input, the selector 18 connects the 
terminal 18B to which white data is input in accordance with 
a switching signal from the comparison processor 17, to the 
output terminal 18C. Consequently, the black image signal 
is converted to a white image signal, and output from the 
output terminal 18C. In the case where an image signal 
having a level of the ?rst reference signal Th1 or higher is 
detected, the position P0 of the signal is judged to be a 
leading edge of the original 2 on the main scanning line 
corresponding to the image signal, and a switching signal is 
supplied from the comparison processor 17 to the selector 18 
so as to connect terminal 18A, to which image signals are 
input, to the output terminal 18C. Therefore, image signals 
are output from the selector 18 as they are. In the case where 
an image signal having a level lower than the ?rst reference 
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6 
signal Th1 is detected by the comparison processor 17, the 
position PL of the signal is judged to be a tailing edge of the 
original 2 on the main scanning line corresponding to the 
image signal, and a switching signal is supplied from the 
comparison processor 17 to the selector 18 so as to connect 
the terminal 18B, to which white image data is input, to the 
output terminal 18C. Therefore, white image Signals 
obtained by converting from a black image are output from 
the selector 18. 
The level of the ?rst reference signal Th1 is determined 

based on the level of the dark current of the CCD sensor 7, 
and the intensity of the re?ection light beam from the black 
ink portion of the original 2. More speci?cally, in the 
original sheet cover 11 having a structure shown in FIG. 3, 
the re?ection light beam from the sheet cover 11 has a level 
lower than the sensitivity of the CCD sensor 7, and therefore 
the A/D converted value of the level should be theoretically 
0. However, in reality, the value will not be 0 due to noise 
such as a dark current, which is produced in a CCD sensor. 
Consequently, the level of the ?rst reference signal Th1 is set 
to be higher than the dark current level. A slight portion of 
the light beam made incident on black ink portion 2A of the 
original shown in FIG. 5 re?ects on the surface. Otherwise, 
a portion of the light, the portion being depending on the 
density of the black ink 2A, transmits through the black ink 
portion of the original sheet 2 into the sheet, once again 
re?ecting in the sheet or on the rear surface of the sheet 2. 
The re?ection component L1 from the black ink portion 2A 
of the original sheet 2, the component L2 from the inside of 
the sheet 2, and the component L3 from the rear surface of 
the sheet 2 are directed to the CCD sensor 7, where they are 
detected. The level of the ?rst reference signal Th1 is 
determined such that it is not lower than the level of the 
image signal thus detected. The leading and tailing edge of 
the original sheet 2 along the main scanning line can be 
accurately detected by setting the level of the ?rst reference 
signal Th1 as explained above. 
An example of the circuit structure of the device will be 

described in more detail with reference to FIG. 6. 

As shown in FIG. 6, a line memory 20 for consecutively 
storing digital line image signals each corresponding to one 
scanning line, is connected to the shading correction circuit 
16, to which is also connected a signal switching circuit 21 
for selectively and serially outputting either each picture 
element signal of the digital line image signal for one 
scanning line or white data picture element signal from the 
white data generating circuit 22. 

Further, in the comparison processor 18, a comparator 24 
for comparing a dot signal of the digital line image signal 
corresponding to one scanning line with the ?rst reference 
value from the reference value generator 23, is connected to 
the shading correction l0 circuit 16. To the reference value 
generator 23 is connected a cover open/close sensor 32 for 
detecting the opening/closing of the cover. When the cover 
is closed, the ?rst reference signal Th1 is generated from the 
reference value generator 23, whereas when the cover is 
open, the second reference signal Th2 is generated from the 
reference value generator 23. Comparator 24 is connected to 
a leading edge detection circuit 25 and a tailing edge 
detection circuit 27, which generate a leading edge detection 
signal and a tailing edge detection signal, respectively, by 
detecting the leading edge and the tailing edge of the original 
2 from the comparison result from the comparator 24. To the 
leading end detection circuit 25 and the tailing end detection 
circuit 27 are respectively connected a leading end FF 
(?ip-?op) 26 for generating a high-level signal in accor 
dance with the leading edge detection signal, and a tailing 
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edge FF (?ip-?op) 28 for generating a high—level signal in 
accordance with the tailing edge detection signal, and the 
leading and tailing edge FFs 26 and 28 are further connected 
to an original sheet range judging circuit 29 for switching the 
contact point of the signal switching circuit 21 in accordance 
with the signal outputs. 

In the circuit structure shown in FIG. 6, a dot signal is 
supplied to the line memory 20 and the comparator 24 
synchronously with the clock pulse. The initial dot signal of 
one scanning line indicated by the broken line in FIG. 7 is 
of a black image, and therefore a low-level comparison 
result is output from the comparator 24. At this point, the 
leading and tailing edge FFs 26 and 28 are not set, gener 
ating a low-level output in a similar manner to the above. 
Consequently, the sheet range judging circuit 29 judges that 
a dot signal is input out of the sheet range, and connects the 
contact point of the signal switching circuit 21 to the white 
data generating circuit 22. Hence, even if a dot signal 
corresponding to a black image is supplied from the line 
memory 20 to the signal switching circuit 21, a dot signal 
corresponding to a white image is supplied from the signal 
switching circuit 21 to the processing circuit 30 in synchro 
nously with the clock. 
When a number of dot signals each corresponding to a 

white image of the leading edge P0 of the original 2 are 
starting to be supplied one after another to the line memory 
20 and the comparator 24 in synchronously with the clock, 
the line memory 20 stores the dot signals in the order of 
input, and the comparator 24 compares each of the dot 
signals consecutively with the ?rst reference value Th1, and 
generates high-level dot signals as the comparison results. 
The comparison results are continuously supplied to the 
leading edge detection circuit 25. When dot signals having 
a level higher than the ?rst reference value Th1 exceed a 
predetermined number, the leading end detection circuit 25 
judges that the dot signal of the leading edge of the original 
2 has been input, and supplies a leading edge detection 
signal to the leading edge FF (?ip-?op) 26. A high-level 
signal is output from the leading edge FF 26, and in 
accordance with the high-level signal from the leading edge 
FF 26, the original sheet range judging circuit 29 switches 
the signal switching circuit 21, and outputs the dot signal 
from the line memory 20 to the processing circuit 30. 

While the white image corresponding to the region PO-PL 
on the original 2 is being supplied to the line memory 20 and 
the comparator 24, the line memory 20 is connected to the 
processing circuit 30, and the dot signals of the original 2 are 
directly supplied to the processing circuit 30. 
When the dot signals corresponding to the tailing end PL 

of the original 2 are supplied to the line memory 20 and the 
comparator 24 in synchronism with the clock, the line 
memory 20 stores the dot signals, and the comparator 24 
compares each of the dot signals consecutively with the ?rst 
reference value, and outputs low-level dot signals as com 
parison results. Then, when a predetermined number of 
low-level comparison results are supplied to the tailing edge 
detection circuit 27, the tailing edge detection signal 27 
judges that the dot signal of the tailing edge of the original 
2 has been input, and supplies the tailing edge detection 
signal to the tailing edge FF (?ip-?op) 28. A high-level 
signal is generated from the tailing edge FF 28, and in 
response to the high-level signal from the tailing edge FF 28, 
the original sheet range judging circuit 29 switches the 
signal switching circuit 21, and connects the white data 
generating circuit 23 to the processing circuit. Consequently, 
even if a dot signal corresponding to a black image is 
supplied from the line memory 20 to the signal switching 
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8 
circuit 21, a dot signal corresponding to a white image is 
supplied from the signal switching circuit 21 to the process 
ing circuit 30 in synchronism with the clock. 
The dot signals corresponding to one line are supplied to 

the processing process 30, the leading and tailing edge FFs 
26 and 28 are reset. In other words, the leading and tailing 
edge FFs 26 and 28 are reset by a scanning signal. 

In the circuit structure shown in FIG. 6, the line memory 
20 serves as a type of buffer. More speci?cally, until the 
leading or tailing edge is detected, the dot signal correspond 
ing to the leading or tailing edge is not supplied to the signal 
switching circuit 21. Consequently, the black dots located 
outside the original can be converted into white dots. 

A dot signal supplied to the processing circuit 30, that is, 
an image signal, is subject to a ?ltering process, a gamma 
correction process, or an enlarge/reduction process, and 
converted into an ink amount signal, which is further sup 
plied to a printer 31. In the printer 31, printing is executed 
in accordance with the ink amount signal, so as to form an 
image on an image forming device. As is clear from the 
above operation, in the image thus formed, the section other 
than the original is printed in white. 
By means of the above process, even if the original 2 is 

placed‘ obliquely, the leading edge P0 and the tailing edge PL 
of the original 2 can be detected for each scanning line. 
Therefore, a region other than that of the original can be 
converted into a white image, and the region of the image 
forming medium other than the original can be formed in 
white. 

The following is an explanation of the case where an 
original sheet is three-dimensional, for example, a thick 
original such as a book. In the case where an image of a thick 
original such as a book is read, the original sheet cover 
cannot be closed properly. Therefore, the state of the original 
sheet cover being open is detected by the cover open/close 
sensor 32 shown in FIG. 6, and in response to the open signal 
from the sensor 32, the reference signal generator 32 outputs 
the second reference signal Th2 (in place of the ?rst refer 
ence signal Th1) to the comparator 24. 
The level of the second reference signal Th2 is set to be 

higher than the level of the ?rst reference signal Th1 as 
shown in FIG. 8. In the case where an image of a thick 
original sheet, such as a book, is read, the original sheet 
cover cannot be closed. Therefore, external light enters in 
the original sheet glass 1, and the light may be detected by 
the CCD 7 to be of a lower density than that of the black 
portion of the original 2. This is the reason why the level of 
the second reference signal Th2 is set to be higher than that 
of the ?rst reference signal Th1. 

In the circuit structure shown in FIG. 6, the cover open/ 
close sensor 32 detects that the cover is closed, the second 
reference signal Th2 is generated from the reference value 
generator 23 in place of the ?rst reference signal Th1. When 
a dot signal is supplied to the line memory 20 and the 
comparator 24 in synchronism with the clock, the initial dot 
signal of one scanning line indicated by the broken line in 
FIG. 7 is a dot signal corresponding to a black or gray image 
having a level flower than the second reference signal Th2, 
and therefore a low-level comparison result is output from 
the comparator 24. At this point, the leading and tailing edge 
FFs 26 and 28 are not set, generating a low-level output in 
a similar manner to the above. Consequently, the sheet range 
judging circuit 29 judges that a dot signal out of the sheet 
range is input, and connects the contact point of the signal 
switching circuit 21 to the white data generating circuit 22. 
Hence, a dot signal corresponding to a white image is 
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supplied to the processing circuit 30 in synchronism with the 
clock. 
When a number of dot signals each corresponding to a 

white image of the leading edge P0 of the original 2 are 
supplied one after another to the line memory 20 and the 
comparator 24 in synchronism with the clock, the line 
memory 20 stores the dot signals in the order of input, and 
the comparator 24 compares each of the dot signals con 
secutively with the second reference value Th2, and gener 
ates high-level dot signals as the comparison results. The 
comparison results are continuously supplied to the leading 
edge detection circuit 25. When dot signals having a level 
higher than the ?rst reference value Th1 exceed a predeter 
mined number, the leading end detection circuit 25 judges 
that the dot signal of the leading edge of the original 2 has 
been input, and supplies a leading edge detection signal to 
the leading edge FF (?ip-?op) 26. A high-level signal is 
output from the leading edge FF 26, and in response to the 
high-level signal from the leading edge FF 26, the original 
sheet range judging circuit 29 switches the signal switching 
circuit 21, and outputs the dot signal from the line memory 
20 to the processing circuit 30. 

While the white image corresponding to the region PO-PL 
on the original 2 is being supplied to the line memory 20 and 
the comparator 24, the line memory 20 is connected to the 
processing circuit 30, and the dot signals of the original 2 are 
directly supplied to the processing circuit 30. 
When the dot signals corresponding to the tailing end PL 

of the original 2 are supplied to the line memory 20 and the 
comparator 24 in synchronism with the clock, the line 
memory 20 stores the dot signals, and the comparator 24 
compares each of the dot signals consecutively with the 
second reference value Th2, and outputs low-level dot 
signals as comparison results. Then, when a predetermined 
number of low-level comparison results are supplied to the 
tailing edge detection circuit 27, the tailing edge detection 
signal 27 judges that the dot signal of the tailing edge of the 
original 2 has been input, and supplies the tailing edge 
detection signal to the tailing edge FF (?ip‘?op) 28. A 
high-level signal is generated from the tailing edge FF 28, 

. and in response to the high-level signal from the tailing edge 
FF 28, the original sheet range judging circuit 29 switches 
the signal switching circuit 21, and connects the white data 
generating circuit 21 to the processing circuit 21. Conse~ 
quently, a dot signal corresponding to a white image is 
supplied to the processing circuit 30 in synchronism with the 
clock. 

The dot signals corresponding to one line are supplied to 
the processing circuit 30, the leading and tailing edge FFs 26 
and 28 are reset. In other words, the leading and tailing edge 
FFs 26 and 28 are reset by a scanning signal. 

Another example of the circuit structure of the image 
reading device will not be described with reference to FIG. 
9. 

In the circuit structure shown in FIG. 9, as in the case of 
the circuit shown in FIG. 2, the ?rst comparator 34 and the 
switch terminal 36B of the ?rst selector 36, which is 
switched by the ?rst comparator 34, are connected to the 
shade correction circuit 16-2, to which an image signal is 
output. To an output ?xed terminal of the ?rst selector 36C 
is connected a ?xed terminal 48C of the second selector 48. 
To switch terminals 48A and 48B of the second selector 48 
are connected input sides of line memories 38 and 39. To the 
line memories 38 and 39, one line serial image data items are 
input alternately, but when the data items are output, they are 
read out in the reverse order to that of input by means of a 
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register. More speci?cally, when one line serial image data 
items are input to each of the line memories 38 and 39, 
signal input starts from a digital signal corresponding to the 
?rst dot, and signals are input serially in the order, until the 
digital signal corresponding to the ?nal dot. 

In contrast, when the image data items are output from the 
line memories 38 and 39, data output does not start from the 
digital signal corresponding to the ?rst dot, but starts from 
the digital signal corresponding to the ?nal dot. Further, the 
digital signals are output from the digital signal correspond 
ing to the ?nal dot in this reverse orders and, ?nally the 
digital signal corresponding to the ?rst dot is output. To 
output sides of the line memories 38 and 39 are connected 
switching terminals 50A and 50B of the third selector 50. To 
a ?xed side output terminal of the third selector 50 are 
connected the second comparator 40 and the fourth selector 
42 which can be switched over by the second comparator 40. 
The fourth selector 42 is connected to the processing circuit 
30. The ?rst and second comparators 34 and 40 are con 
nected to the reference signal generator 23 for generating a 
reference signal, and to a horizontal synchronous signal 
generator 44 for generating a horizontal synchronous signal, 
with which timing for transferring one line serial image data 
generated by the CCD sensor 7 is obtained. The ?rst and 
second comparators 34 and 40 receive the synchronous from 
the horizontal synchronous signal generator 44 as a reset 
signal, and are reset by the synchronous signal. Further, the 
horizontal synchronous signal generator 44 is connected to 
the PIP 46, and by the output signal from the F/F 46, the third 
and fourth selectors 48 and 50 are switched over. In other 
words, the third and fourth selectors 48 and 50 are switched 
over in response to the horizontal synchronous signal. 

In the circuit structure shown in FIG. 9, a black dot is 
replaced with a white dot, and an image signal is corrected 
in the following manner. From the CCD sensor 7, line image 
signals are generated consecutively in synchronism with the 
horizontal synchronous signal from the horizontal synchro 
nous signal generator 44. The line image signals generated 
are ampli?ed as serial data, and input to the AID converter 
16-1, where analog line image signals are converted into 
digital line image signals. The shading of the digital signals 
caused by an irregular irradiation of an exposure lamp La 
and an irregular sensitivity of the CCD sensor is corrected by 
the shading correction circuit 16-2. 
The shading-corrected digital line image signals are input 

to the ?rst comparator 34 and one of the input terminals of 
the ?rst selector 36 as the serial data. In the ?rst selector 36, 
a terminal 36B, to which white data is input, is usually 
connected to an output terminal 36C. With this structure, 
even if an image signal corresponding to the ?rst black dot 
and having a level lower than that of the ?rst reference signal 
Th1 is input, the selector 36 maintains its state in which the 
terminal 36B to which white data is input is connected to the 
output temiinal 36C. Consequently, the black image signal 
is converted into a white image signal, and output from the 
output terminal 36C. When an image signal having a level 
higher than that of the ?rst reference signal Th1 is detected 
in the comparator 36, the position P0 of the signal is judged 
to be a leading edge of the original 2 on the main scanning 
line corresponding to the image signal, and a switching 
signal is supplied from the comparator 36 to the selector 36 
so as to connect the terminal 36A, to which image signals are 
input, to the output terminal 36C. The terminal 36A is 
continues to be connected to the terminal 36C until the 
comparator 36 is reset. Therefore, the converted white dots 
of the initial group, the following image dots, and one line 
serial image signal containing black dots of the final group 



5,510,908 
11 

are controlled by the second selector 48. In the selector 48, 
the ?xed contact point 48C is connected to the ?rst switching 
contact point 48B, and, therefore, the one line serial image 
signal is input to the ?rst memory from the beginning. When 
one horizontal scanning period is over, a horizontal syn 
chronous signal is generated, and transfer of the next (sec 
ond) one line serial image signal from the CCD sensor 7 is 
started. At the same time, the comparators 34 and 40 are 
reset, and the output of the PIP 46 is switched. Consequently, 
in the selector 36, the ?xed contact point 36C is connected 
to the switching contact point 36A, whereas in the selector 
48, the ?xed contact point 48C is connected to the switching 
point 48A. Further, in the selector 50, the ?xed contact point 
50C is connected to the switching contact point 50B. Thus, 
in the initial group of the second one line serial image signal, 
the black dots are replaced with white data as in the case of 
the ?rst one line serial image signal, and input to the second 
memory 39 consecutively from the ?rst dot. After that, the 
?rst one line serial image signal stored in the ?rst memory 
38 is read via the third selector 50, starting from the edge 
dot, ‘and is input to the switching terminal 42A of the fourth 
selector 42, and the comparator 40. In the fourth selector 40, 
a terminal 42B, to which white data is input, is usually 
connected to an output terminal 42C. With this structure, 
even if an image signal corresponding to the ?rst black dot 
and having a level lower than that of the ?rst reference signal 
Th1 is input, the selector 42 maintains its state in which the 
terminal 428 to which white data is input is connected to the 
output terminal 42C. Consequently, the black image signal 
is converted into a white image signal, and output from the 
output terminal 42C. When an image signal having a level 
higher than that of the ?rst reference signal Th1 is detected 
in the comparator 40, the position Ph of the signal is judged 
to be a tailing edge of the original 2 on the main scanning 
line corresponding to the image signal, and a switching 
signal is supplied from the comparator 40 to the selector 42 
so as to connect the terminal 42A, to which image signals are 
input, to the output terminal 42C. The terminal 42A contin 
ues to be connected to the output terminal 42C until the 
comparator 40 is reset. Therefore, one line serial image 
signal is supplied to the processing circuit 30, from the 
tailing edge dot toward the leading edge dot, in the order of 
the converted white dots, the following image dots, and the 
converted white dots. Each time a horizontal synchronous 
signal is generated, the above-described operation is 
repeated. One-line serial image signals are alternately stored 
in the memories 38 and 39, and are alternately read out 
therefrom. Further, black dots are converted into white dots, 
and are supplied to the processing device 30, starting from 
the edge dot. 

In the above-described embodiments, each dot signal is 
compared with a reference value, but some dots can be 
selected as samples to be compared. In other words, the 
comparison may be performed for only one of a predeter 
mined number of dot signals, or only a plurality of dot 
signals. 
As described, according to the present invention, the 

image data of the section where an original sheet is not 
present can be converted into white data during an image 
forming operation with a relatively simple structure. Further, 
detection of whether or not the original is present, and a 
black/white conversion are performed at real time for each 
picture element unit, and, therefore, even if the original is 
placed obliquely, or has an arbitrary shape, the image data of 
the section where an original sheet is not present can be 
converted into white data. Moreover, In the case where there 
is no original, or the original sheet cover has not been closed, 
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12 
or the original is three-dimensional and thick, only the 
original sheet section is read, and copied. Therefore, the 
waste of copy sheets and developer due to erroneous copy 
ing can be signi?cantly reduced, and a neat copy, with the 
periphery of a sheet being whitened, can be achieved. 

Additional advantages and modi?cations will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the speci?c details, and 
representative devices, shown and described herein. Accord 
ingly, various modi?cations may be made without departing 
from the spirit or scope of the general inventive concept as 
de?ned by the appended claims and their equivalents. 
What is claimed is: 
1. An image forming apparatus, comprising: 
an original document table on which an original document 

is placed; 
a line scanner for scanning, in a main scanning direction 

and a sub scanning direction different from the main 
scanning direction, said original document placed on 
said original document table, thereby to read out one 
line at a time image data corresponding to said original 
document; 

memory means for storing said image data scanned by 
said line scanner each time said line scanner performs 
a reading operation for one line in the main scanning 
direction; 

reading means for reading out said image data from said 
memory means in units of one line while a sequential 
line is being scanned by said line scanner; 

?rst outputting means for outputting white image data 
from the time said reading means reads the ?rst of said 
image data stored in said memory means until said 
reading means reads out the front edge of the original 
document while image data corresponding to a subse 
quent line is scanned by said line scanner; and 

second outputting means for outputting white image data 
from the time the rear edge of said original document 
is read out until said image data corresponding to the 
last image of one line is read out by said reading means 
while image data corresponding to a subsequent line is 
scanned by said line scanner. 

2. An image forming apparatus according to claim 1, 
further comprising: 

third outputting means for outputting said image data read 
out by said reading means from the time the front edge 
of said original document is read out until the rear edge 
of the original document is read out. 

3. An image forming apparatus, comprising: 
an original document table on which an original document 

is placed; 
a line scanner for scanning, in a main scanning direction 

and a sub scanning direction different from the main 
scanning direction, said original document placed on 
said original document table, thereby to read out one 
line at a time in the main scanning direction image data 
corresponding to said original document; 

memory means for storing said image data scanned by 
said line scanner each time said line scanner performs 
a reading operation for one line; 

reading means for reading out said image data from said 
memory means in units of one line while a sequential 
line is being scanned by said line scanner; 

detecting means for detecting said image data which is 
read out by said reading means and which image data 
has a density lower than a predetermined destiny; 
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?rst outputting means for outputting white image data 
from the time said reading means reads the ?rst of said 
image data stored in said memory means until said 
detecting means detects the ?rst image data which has 
a density lower than the predetermined density while 

14 
to produce image signals representative of a shade of 
darkness of a scanned area, the scanned area scanned 
by the scanning means including the original document 
area and areas outside of the original'document area, 

5 the original document having a front and a bottom edge 
image data corresponding to a subsequent line is de?ning interfaces between the original document area 
scanned by said line scanner; and and the areas outside of the original document area, the 

second outputting means for outputting white image data 1mage slgnais “mg a plurahtypf leYels’ .the sqanmng 
from the time said detecting means detects the last of means movlpg m a. sub'fc‘canpmg direcnon ‘.il?fmmt 
the image data having a density lower than the prede- 10 from the mam 3cm“? ducal?“ Whlle “Fem? 
termined density until said image data corresponding to means for convemng the Image slgnals to dlgltal 1mage 
the last image of one line is read out by said reading slgnals; 
means while image data corresponding to a subsequent means for Storing the digital image Signals; 
line is scanned by said line scanner. means for comparing the digital image signals corre 

4. An image forming apparatus according to claim 3, 15 sponding to the scanned area from the ?rst edge to the 
further comprising; second edge with a reference level signal; 

third outputting means for outputting said image data read front edge detecting means for detecting the image Signal 
out by said reading means from the time said detecting eorrespehthhg t0 the trhht edge of the deeumeht area 
means detects the ?rst of the image data which has a on the has“ of compartng of the Companng means to 
density lower than the predetermined density until said 20 generate a from edge slgnal; 
detecting means detects the last of the image data means for converting the digital image eighals which 
Whieh has a density lower them the predetermined correspond-to the area outside of the original document 
density area to white 1mage signals and allowing the digital 

5_ An image forming apparatus’ comprising: 1mage signals to pass therethrough in response to the 
. . . . . 25 front edge srgnal; 

an original document table on which an original document . . . . 

is placed, the original document covering an area on the bottom edge detecting means for detegtmg fthg lénage 
original document table corresponding to an original Slgnal correspondmg K.) 6 bottom 6 g6. 0 t 6 tom“ 

‘0 

means for Scanning the origtnal dotzument tabkfron} a 30 means for judging the original document area from the 
?rst edge to_a second edge in a mam scanning direction front and bottom edge signals; 
to produce image signals representative of a shade of means for converting the digit a1 image Sign 315 which 

33126225255322: $52111’ igzlg?gi?gsgl?é? correspond to the area outside of the original document 
. . _ area and supplied from the storing means to white 

$621?“ arezis 211K813 6 9f the olligu?l do?ulmenlt Us?’ 35 image signals and allowing the digital image signals to 
scznilrirggemifnns rsnovai‘rlllgnginaaps??gcmingegrzg?o? pass therethrough on the basis of the judging result 
different from the main scanning direction while scan- from Said ludglflg means’ . . 

Hing; means for cogtrlollmg the comparing meanst, the detectlnlg1 
means for comparing the image signals corresponding to 40 3632550? wthgnci?zegtéginlgganrsnzgnzs rgo?ieainei?e 

the scanned area from the ?rst edge to the second edge sub_scanning direction. and 
with a reference level signal; _ _ ’ _ _ _ 

. . . . means for forrmng an 1mage on the basis of the digital 
metzltlns for detectrng the 1mage slgnals corresponding to image signals except for the white image signals_ 

e'areas outside of the original document area on the 8_ An image forming apparatus according to claim 77 
basls of the companson parformed by the companng 45 wherein the original document area has a ?rst density level, 
means; _ _ _ the area outside of the original document area has a second 

means fer eohvertlhg the Image’ slgnhls detected by the density level which is higher than the ?rst density level, and 
deteetlhg means to Predetermlhed 1mage slghals; the reference level signal is set to have an intermediate level 

means for controlling the comparing means, the detecting between the ?rst and second levels. 
means, and the converting means so as to repeat each 50 9. An image forming apparatus according to claim 7, 
operation when the scanning means moves in the further comprising means for covering the original docu 
sub-scanning direction; and ment table, which includes a surface for absorbing light rays. 

means for forming an image on the basis of the image 10- An image forming apparatus according to Claim 9, 
signals except for the predetermined image signals. 55 further eemphslhg: > 

6. An image forming apparatus according to claim 5, means for sensing a closing state in which the original 
wherein said detecting means further detects the image document is covered by said covering means to gen 
signals corresponding to the original document area and said erate a closing signal; and 
converting means further converts the image Signals eerre' means for setting a second reference level signal in 
sponding_to the ortgtnal document area~ _ _ 60 response to the closing signal and causing said com 

7- Ah 1mage fermlhg apparatus eempnslhg! paring means to compare the digital image signals with 
an original document table on which an original document the second reference level signal. 

is placed, the original document covering an area on the 11. An image forming apparatus comprising: 
Original document table corresponding to an otigihal an original document table on which an original document 
document area; 65 is placed, the original document covering an area on the 

means for scanning the original document table from a 
?rst edge to a second edge in a main scanning direction 

original document table corresponding to an original 
document area; 
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means for scanning the original document table from a 
?rst edge to a second edge in a main scanning direction 
to produce a line image signal representative of a shade 
of darkness of a scanned area, the scanned area scanned 
by the scanning means having an original document 
area and areas outside of the original document area, 
the original document having a front and a bottom edge 
de?ning interfaces between the original document area 
and the areas outside of the original document area, the 
line image signal having a plurality of levels, the 
scanning means moving in a sub-scanning direction 
different from the main scanning direction while scan 
ning, wherein the scanning means successively gener 
ates a plurality of the line image signals; 

means for converting each of the line image signals to 
respective digital line image signals which include 
pixel signals; 

comparing means for comparing each of the digital line 
image signals corresponding to the scanned area with a 
reference level signal to detect the front edge of the 
document area and to generate a front edge signal as a 
result thereof; 

?rst converting means, to which each of the digital line 
image signals are input in an order from a leading edge 
pixel signal to a tailing edge pixel signal, for converting 
the pixel signals of the digital line image signals 
corresponding to the areas outside of the original 
document area to white pixel signals, and allowing the 
pixel signals of the digital line image signals to pass 
therethrough in response to the front edge signal; 

storing means for storing the converted digital line image 
signals from the ?rst converting means; 

bottom edge detecting means for detecting the line image 
signal corresponding to the bottom edge of the docu 
ment area on the basis of the front edge signal output 
from the comparing means to generate a bottom edge 
signal as a result thereof; 

second converting means, to which the digital line image 
signals are input in a order from the tailing edge pixel 
signal to the leading edge pixel signal, for converting 
the pixel signals of the digital image signal correspond 
ing to the area outside of the original document area to 
white pixel signals and allowing the pixel signals of the 
digital line image signals to pass therethrough in 
response to the bottom edge signal; 

means for controlling the comparing means, the detecting 
means, and the converting means so as to repeat each 
operation when the scanning means moves in the 
sub-scanning direction; and 

means for forming an image on the basis of the image 
signals except for the white pixel signals. 

12. An image forming apparatus according to claim 11, 
wherein the original document area has a ?rst density level, 
the area outside of the original document area has a second 
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density level which is higher than the ?rst density level, and 
the reference level signal is set to have an intermediate level 
between the ?rst and second density levels. 

13. An image forming apparatus according to claim 11, 
further comprising means for covering the original docu 
ment table, which includes a surface for absorbing light rays. 

14. An image forming apparatus according to claim 13, 
further comprising: 

means for sensing a closing state in which the original 
document is covered by said covering means to gen 
erate a closing signal; and 

means for setting a second reference level signal in 
response to the closing signal and causing said com 
paring means to compare the pixel signals of the digital 
line image signals with the second reference level 
signal. 

15. An image forming apparatus according to claim 11, 
wherein said storing means includes ?rst and second memo 
ries in which the line image signals are alternatively input 
and from which the line image signals are alternatively 
output. 

16. A method of forming an image, comprising steps of: 
placing an original document on an original document 

table, the original document covering on area on the 
original document table corresponding to an original 
document area; 

scanning the original document table from a ?rst edge to 
a second edge in a main scanning direction to produce 
image signal representative of a shade of darkness of a 
scanned area, the scanned area including the original 
document area and areas outside of the original docu 
ment area, the image signals having a plurality of 
levels, the scanning area being moved in a sub-scan 
ning direction different from the main scanning direc 
tion while scanning; 

comparing the image signals corresponding to the 
scanned area from the ?rst edge to the second edge with 
a reference level signal; 

detecting the image signals corresponding to the areas 
outside of the original document area on the basis of 
comparing results in the comparing step; 

converting the image signals detected by the detecting 
step to reference image signals; 

controlling the comparing step, the detecting step, and the 
converting step so as to repeat each operation with the 
scanning area being moved in the sub-scanning direc 
tion; and 

forming an image on the basis of the image signals except 
for the reference image signals. 

* * * * * 


